Purpose of research. The use of dental implants as an anchorage for orthodontic treatment causes the highest stresses in the bone tissue with a horizontal load compared to a vertical one. It is the horizontal load that can cause mobility and disintegration of the implant, cause resorption or necrosis of the bone around the implant. In the case of using a dental implant only for orthodontic treatment, it is better to use a one-stage technique. Then the implant can be loaded immediately after its installation, invasive procedures are reduced and aesthetic requirements are not taken into account. Materials and methods. Since the intraosseous design and characteristics of OMG orthodontic mini-implants and VKtemp temporary dental implants are comparable, and the biomechanical characteristics of the boneimplant model should not differ significantly, in this regard, studies of the mechanical endurance of bones and implants under power load were carried out. There were 4 stages of experimental research: installation of implants at an angle of 15-20 degrees and 90 degrees to the plane of the body of the pig's rib and 1 kilogram-force (kgf) (9.8 N) and 2 kilogram-force (19.6 N) were used with horizontal and vertical load. 2 weeks after application of the load, visual inspection of the ribs (examination was carried out under an increase of 2.5 and 3.5 times) revealed no changes in the bone around the implants. Summary. The implants did not change their initial position, were motionless and stable. A comparative analysis of x-ray images of the bone tissue of the investigated rib samples made before and after loading did not reveal any morphological changes in the bone around the implants.
Introduction.
Analysis of scientific publications shows that the overall success of the use of miniimplants as an additional skeletal support during orthodontic treatment of dental malformations and deformities ranges from 70.0% to 87.0%, and the largest amount of loss of the mini-screws (90%) oc-curred during the first four months of their use. Loss or rejection of the orthodontic mini-implant does not cause irreversible changes, predominantly a different implant is installed, which does not require changing the treatment plan [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
However, the use of dental implants as anchorage in orthodontic treatment causes the highest stresses in bone tissue during horizontal loading compared to vertical. Horizontal loading can cause mobility and disintegration of the implant, cause bone resorption or necrosis around the implant. [11, 12] . When using a dental implant only for orthodontic treatment, it is better to use a one-step technique. Then the implant can be loaded immediately after its installation, invasive procedures are reduced and aesthetic requirements are not taken into account [13] .
The aim of the research. To study the endurance of the bone under the effect of horizontal and vertical loading using temporary dental implants as an additional skeletal support in the orthodontic treatment of secondary deformities caused by defects of the dental rows.
Materials and methods. The comparative assessment of the designs of domestic orthodontic mini-implants "OMG" and temporary dental implants VKtemp. Raw pig ribs were used to evaluate bone endurance ( fig.1 ). Four stages of the experimental study were conducted. At the I stage, two temporary dental VKtemp implants with a diameter of 2.5 mm and a length of 10 mm were installed on the upper surface of the body (corpus costae) of the raw pig rib, at an angle of 15-20 degrees to the plane of the rib body.
At the II stage a temporary VKtemp dental implant with a diameter of 2.5 mm and a length of 10 mm was installed on the upper surface of the body (corpus costae) of the raw rib of the pig, at an angle of 90 degrees to the plane of the rib body:
At the III stage on the upper surface of the body (corpus costae) of the raw pig rib, at an angle of 15-20 degrees to the plane of the rib body were installed two mini-implants "OMG" with a diameter of 1.8 mm and a length of 10 mm.
At stage IV, a temporary dental implant of 1.8 mm diameter and 10 mm length was installed on the upper surface of the body (corpus costae) of the raw pig rib, at an angle of 90 degrees to the plane of the rib body.
In stages I and III, implants on one side of the rib were attached with floss to the tripod. On the opposite side, a 1 kg weight was attached to the implants. Thus, lateral "pulling out" force acted on one implant, and lateral "dislocating" force acted on the other. For 2 weeks, the raw pig rib was in the hanging position, attached to the tripod by implants, withstanding a load of 1 kilogram (9.8 N).
In the II and IV stages, the pig rib with the implant with the help of dental floss is suspended horizontally from below the tripod. A 2 kg weight is attached to the implant, which is located in the middle of the lateral surface of the rib body. Within 2 weeks, the rib was in a horizontal position and the implant was subjected to a vertical force of 2 kilograms (19.6 Н).
To prevent bone overheating during drilling, the speed of rotation of the boron was limited from 800 to 1000 rpm. When using temporary dental implants VKtemp a drill with a diameter of 2.0 mm was used. For the installation of OMG mini-implants -drill 1.0 mm.
Results and discussion. The domestic system of orthodontic mini-implants "OMG" includes several types of mini-implants and tools for their installation [14] .
Mini-implant "OMG" consists of intraosseous, gingival (neck) and supragingival (head) parts. The intraosseous part has a diameter of 1.3 mm, 1.6 mm or 1.8 mm and a length of 6, 8 or 10 mm ( fig. 1.) . The shape of the mini-implant, starting from the nec , is trape oidal with a tilt angle of . The microporous (9-12 micron) surface of the threaded part provides partial osteointegration, which helps to improve the stability of the mini-implant throughout its period of use. The possibility of choosing the length and diameter of the intraosseous part makes it possible to install mini-implants in almost any part of the alveolar ridge or between the roots of adjacent teeth. A special screwdriver and standard quadrilat-eral drill with a thickness of 1.0 mm are used to install the mini-implant. Mini-implants are in sterile packaging and do not require pre-sterilization [16].
VKtemp dental implant is a temporary singlecomponent implant with an external tetrahedron from the national manufacturer VITAPLANT®. This implant is used to support temporary cementitious structures at the stages of waiting for osseointegration of permanent implants ( fig. 2) . Thus, comparing the characteristics of OMG orthodontic mini implants and temporary onecomponent dental implants VKtemp: implant shape, diameter (OMG -1.3-1.8 mm; VKtemp -2.5 mm), thread angle (same -15 degrees), length (OMG -6.0-10.0 mm; VKtemp -10.0 -16.0 mm) we assumed that VKtemp implants could be successfully used as skeletal support in the area of prematurely lost teeth during orthodontic treatment of secondary dentition deformities (table) . Rivis O. Yu. [15] in order to study the biomechanical characteristics of the OMG mini-implant, comparing it with other mini-implants under orthodontic load, substantiating the location and direction of the mini-implant placement to ensure movement of the teeth, used mathematical modeling methods (finite element method). To conduct the study, a simulation computer model of the bone-miniimplant biomechanical system was developed.
By the method of mathematical modeling, it was found that under the force load of the "bonemini-implant" biomechanical system, the stress concentration zone is located in the cortical plate region and does not depend on the type of mini-implant design. The greater the thickness of the cortical bone layer, the greater the load the mini-implant can withstand. The maximum supportability of bone tissue to the orthodontic load is observed for a tilt angle of mini-implants of 9 to the surface of the cortical plate (Rivis O. Yu., 2017 [15] ).
Since the intraosseous design and characteristics of OMG mini-implants and VKtemp temporary dental implants are comparative, we assumed that the biomechanical characteristics of the bone-miniimplant model should not differ significantly, therefore, studies of the mechanical endurance of bones and implants under force-load.
To conduct research on the possibility of using temporary dental implants VKtemp as a skeletal support, during the orthodontic treatment of secondary deformations of the dentition, raw pig ribs were used. (fig. 3) .
We carried out 4 stages of experimental research: the installation of implants at an angle of 15-20 degrees and 90 degrees to the plane of the rib body and the use of 1 kilogram-force (kgf) (9.8 N) and 2 kilogram-force (19.6 N). An implant surgeon performed pilot openings and implant placement ( fig. 4 ). To prevent bone overheating during drilling, the speed of rotation of the boron was limited from 800 to 1000 rpm. When using temporary dental VKtemp implants, a drill with a diameter of 2.0 mm was used. 1 .0 mm drill bit for OMG implant placement. At I and III stages, 1 kilogram-force (9.8 N) was applied for 2 weeks, at II and IV stages for 2 weeks -2 kilogram-force (19.6 N). At stage I, on the upper surface of the body (corpus costae) of a raw pig rib, at an angle of 15-20 degrees to the plane of the rib body, two temporary VKtemp dental implants with a diameter of 2.5 mm and a length of 10 mm were installed.
At the II stage, a temporary dental implant VKtemp with a diameter of 2.5 mm and a length of 10 mm is installed on the upper surface of the body (corpus costae) of a raw pig rib, at an angle of 90 degrees to the plane of the rib body:
In stage III, two OMG mini implants with a diameter of 1.8 mm and a length of 10 mm were in-stalled on the upper surface of the body (corpus costae) of a raw pig rib, at an angle of 15-20 degrees to the plane of the rib body.
At stage IV, a temporary OMG implant with a diameter of 1.8 mm and a length of 10 mm is in-stalled on the upper surface of the body (corpus costae) of a raw pig rib, at an angle of 90 degrees to the plane of the rib body а б At stages I and III, the implants on one side of the rib were tied with dental floss to a tripod. On the opposite side, a weight of 1 kg was tied to the implants (Fig. , a) . Thus, lateral "pulling out" force acted on one implant, and lateral "dislocating" force acted on the other. For 2 weeks, the raw pig rib was in the hanging position, attached to the tripod by implants, withstanding a load of 1 kilogram (9.8 N).
In stages II and IV, the pig rib with the implant is horizontally suspended from the tripod using dental floss. A weight of 2 kg is tied to the implant, which is installed in the middle of the lateral surface of the rib body, (Fig. 5, b) . For 2 weeks, the rib was in a horizontal position, and a vertical force of 2 kilogram-force (19.6 N) acted on the implant. 2 weeks after application of the load, visual examination of the ribs (the inspection was conducted under an increase of 2.5 and 3.5 times) revealed no changes in the bone around the implants. The implants did not change their initial position and were motionless and stable.
A comparative analysis of x-ray images of the bone tissue of the investigated rib samples made before and after load did not reveal morphological changes in the bone around the implants.
We decided to continue the experiment for another 2 weeks, increasing the load to 2 kilogramforces (19.6 N) with vertical load and up to 2.5 kilo-gram-forces (24.5 N) with horizontal load. Both visual examination and x-ray of the pig ribs showed no changes around the implants.
Findings. Given that the intraosseous design and characteristics of OMG mini-implants and VKtemp temporary dental implants are the same, except for the diameter (2.5 mm -VKtemp, 1.3-1.8 mm -OMG), we believe that VKtemp temporary dental implants can be used as an additional skeletal support during orthodontic treatment of secondary dentition deformities. The studies of mechanical endurance of the bone (raw pig ribs) and implants with horizontal and vertical load forces (9.8N, 19.9N and
